A comparison of chromosomal radiosensitivities of somatic cells of mouse and man.
A cell culture technique for quantitative analysis of radiation-induced chromosome aberrations in somatic cells has been developed and used for the comparison of chromosomal sensitivity of skin cells of mouse and man to 60Co-gamma-rays. This includes culture of irradiated tissues or cells in culture in arginine and isoleucine-deficient medium and subsequent refeeding with complete medium (CM). With this technique, radiation-induced chromosome aberrations can be analyzed selectively in the cells exposed in G1 phase and recovered at their first post-irradiation mitosis. When tested on the human embryonic cells, the dicentric yield was essentially the same whether they were skin cells irradiated in silu or cultured cells at various in vitro passages irradiated in vitro. In contrast, when studied in the skin cells irradiated in silu, mouse embryos and newborns were insensitive to the induction of dicentrics. In young mice on day II however, the sensitivity was at a level comparable to that in human embryonic cells and it was intermediate on day 4. Such embryonic insensitivity of the mouse cells was rapidly lost during serial transfer in vitro; and, when tested at 4th or later subculture generations, mouse and human cells were equally sensitive to the induction of dicentrics. These results suggest that the chromosomal radiosensitivity is essentially the same for mouse and human cells but can be modified by some biological factors, possibly DNA repair mechanisms, which differ between species as well as among the states of differentiation of particular cell types. Special attention was paid to the parellelism between the age-dependent changes in the chromosomal, mutational and carcinogenic radiosensitivities in the mouse. If this parallelism can be carried over to man, human pre-natal irradiation will not present any reduced genetic hazards.